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(54) Thermal printer 

(57) A conventional thermal printer has had a struc- 
ture in which a platen roller cannot be rennoved f ronn a 
frame. Therefore, it has been necessary to insert a 
printing paper between a thermal head and the platen 
roller Thus, it has been hard to load the printing paper. 
In order to solve the problem, there has been devised 
means for engaging the platen roller with the frame by 
the biasing force of the thermal head pressing the 
platen roller to forcibly lift up the platen roller, thereby 
removing the platen roller l-lowever. there have been 



problems in that great operating force is required for the 
removal and the precision in a platen roller support posi- 
tion is low. A frame is provided with a slit (1c) having 
such a shape as to guide a bearing of a platen roller (2), 
and the bearing of a platen roller (2) is pushed against 
the slit by a lock arm using the biasing force of a pres- 
sure spring (8) for causing a thermal head (5) to come 
in press-contact with the platen roller (2). Consequently, 
the platen roller (2) is supported. 
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Description 

[0001] The present invention relates to a printing 
apparatus and a mechanism for removably supporting a 
platen roller when a printer head is brought into press- 
contact with the platen roller to interpose printing paper 
between the printer head and the platen roller, and 
more particularry, the invention relates to a thermal 
printing apparatus (thermal printer) capable of enhanc- 
ing operability for the loading of the printing paper, head 
cleaning and the like. 

[0002] A thermal printer is constituted to form an 
image on a thermal printing paper by using a thermal 
head, 

[0003] Rg. 8 shows an example of the structure of a 
conventional thermal printer and a printing paper insert- 
ing path. A platen roller 2 is rqtatably supported to a 
body frame 1 through a bearing (not shown), and a ther- 
mal head 5 is rotated and biased to come in press-con- 
tact with the platen roller 2 by the biasing force of a 
pressure spring 8. The thermal head 5 can be sepa- 
rated from the platen roller 2 to fonn a clearance 
between the thermal head 5 and the platen roller 2 at 
the time of the loading of the printing paper, mainte- 
nance such as head cleaning, and the like. The printing 
paper is inserted in the clearance and is thus loaded. 
[0004] Fig. 9 is a side view illustrating a mechanism 
for removably supporting the platen roller which has a 
problem to be solved by the present invention. Fig. 9 
shows an example of the structure of a mechanism for 
pushing a bearing 3 of the platen roller 2 against the 
body frame 1 by the pressing force of the thermal head 
5, thereby engaging the platen roller 2. The platen roller 
2 is provided across the body frame 1 of the printer 
rotatably and removably. A line type thermal head 5 
fixed to the front face of a head support member 6 is 
biased to come in press-contact with the platen roller 2. 
The themnal head 5 is arranged almost vertically in the 
body frame 1. A portion 1c of the body frame 1 for 
engaging the platen roller 2 has. the shape of a special 
slit in order to attach or remove the platen roller 2. 
[0005] Refemng to the structure in which the platen 
roller 2 cannot be attached to or removed from the body 
frame 1 as shown in Fig. 8, conventionally, there have 
been a method of bringing the tip of a printing paper to 
a contact point at which the thermal head 5 is in press- 
contact with the platen roller 2 and rotating the platen 
roller 2 to draw the printing paper for loading and a 
method of separating the thermal head 5 from the 
platen roller 2 and inserting the printing paper in the 
clearance formed therebetween. However, these meth- 
ods require a user to know well how to handle the ther- 
mal printer In particular, operability related to the 
insertion of the printing paper has had a big problem in 
that it is hard to grope for a printing paper insertion port 
in a dark environment, for example, at night. Moreover, 
in the case where maintenance such as head cleaning 
is to be carried out. an applicator or the like can be put 



in the clearance between the thermal head 5 and the 
platen roller 2. However, there has been a possibility 
that visual confirmation might be difficult and cleaning 
might be carried out insufficiently because of a small 
5 opening. 

[0006] In order to solve these problems, there has 
been devised the structure in which the platen roller 2 
can be completely attached to or removed from the 
body frame 1 as shown in Fig. 9. When the printing 

10 ..paper is to be loaded, the platen roller 2 is lifted up from 
the body frame 1 and Is separated therefrom, the print- 
ing paper is dropped into the printer body and the platen 
roller 2 is then attached to the body frame 1 again as 
shown in Fig, 9. Thus, printing paper is loaded between 

75 the thermal head 5 and the platen roller 2. With such a 
structure, however, the platen roller 2 Is engaged with 
the frame 1 by the biasing force of the thermal head 5 
pressing the platen roller 2. The structure has low posi- 
tioning precision for the platen roller 2. Moreover, great 

20. operating force is required for. the attachment and 
* removal of the platen roller 2. In the case where the 
platen roller 2 is not pushed into a predetermined posi- 
tion during the attachment of the platen roller 2, a fric- 
tion is generated between the body flame 1 and the 

25 bearing 3 of the platen roller 2 by the pressing force of 
the thermal head 5 so that the platen roller 2 might be 
fixed into a position that is not the position specified. 
-When the support position of the platen roller 2 is 
shifted, a driving mechanism is not operated normally. / 

30 - In some cases, a print failure is caused. 

. [0007] The present invention is proposed in order to 
solve the above-mentioned problems, and an object of 
the present invention is to provide a platen roller support 
" mechanism for a thermal printer which has high reliabil- 

35 ity for the attachment and removal of the platen roller 2 
to and from the body frame 1, can easily load printing 
paper, and can achieve a reduction in size. 
[0008] In order to attain the above-mentioned 
object, the present invention according to claim 1 is 

40 directed to a line dot type thermal printer in which a lock 
arm carrying a bearing of a platen roller is provided and 
the bearing of the platen roller is sandwiched between a 
slit formed on a body frame and the lock arm by the 
biasing force applied to the lock arm. Consequently, the 

45 . platen roller is supported in a predetermined position. 
The slit has such a shape as to guide the bearing of the 
platen roller to the predetermined position with respect 
to the frame. The biasing force applied to the lock arm is 
generated by using a pressure spring for causing the 

50 thermal head to come in press-contact with the platen 
roller. 

[0009] The present invention acconJing to claim 2 is 
related to the shape of a slit of the frame into which the 
bearing of the platen roller slides and is characterized in 
55 \thatthe slithavingtheshapeof a slope is formed on the 
body frame in a direction in which the thennal head 
presses the platen roller. At the same time that the lock 
arm releases the constraint of the bearing of the platen 
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roller, the thermal head presses the platen roller and 
lifts up the platen roller by using the slope. Conse- 
quently, the platen roller can be separated from the 
frame. Moreover, also in the case where the amount of 
operation of the lock arm is insufficient as shown in Fig. 
4, the bearing of the platen roller is set to a predeter- 
mined position along the slope again by the biasing 
force. 

[001 0] The present invention according to claim 3 is 
characterized in that the lock arm is provided with a cam 
face for causing the lock arm to further push up the 
bearing of the platen roller after the platen roller has 
been lifted up by the thermal head. By completely 
removing the platen roller from the body frame, a user's 
operability can be enhanced. 

[001 1 ] The present invention according to claim 4 is 
characterized in that the operation of the lock arm is car- 
ried out by the cam supported to the body frame. By 
attaching, to the cam, an operating portion having vari- 
ous shapes such as a lever, light and reliable operation 
can be carried out. Thus, the present invention can be 
applied to a wide range of uses. 
[0012] The present invention according to claim 5 
solves the problem related to the mechanism according 
to the present invention. When the platen roller to be 
removed is depressed from above by other external 
force and the lever is operated at that time, the pressure 
spring is greatly deformed. In order to prevent such a 
situation, a stopper for interfering with a head support 
member is provided on the lock arm. 
[0013] Embodiments of the present invention will 
now be described by way of further example only, and 
with reference to the accompanying drawings, in which:- 

Fig. 1 is a partially sectional plan view showing a 
thermal printer according to an embodiment of the 
present invention; 

Fig, 2 is a side view taken along the line A - A In Fig- 
ure 1 ; 

Fig. 3 is a side view taken along the line B - 8 in Fig- 
ure 1 : 

Fig. 4 is a side view illustrating the process of a 
forced release mechanism corresponding to Figure 

2; 

Fig. 5 is a side view illustrating the time of the end 
..of a forced release corresponding to Figure 2; 
Fig. 6 is a side view illustrating the removal of a 
platen roller from a body frame after the end of the 
forced release shown in Figures 4 and 5; 
Fig. 7 is a side view illustrating a feature of prevent- 
ing a pressure spring from being excessively 
deformed in Figure 2; 

Fig. 8 is a sectional side view showing an example 
of the structure of a conventional thermal printer 
and a recording paper inserting path; and 
Fig. 9 is a side view illustrating a platen roller sup- 
port mechanism which has a problem to be solved 
by the present invention. 



[0014] A preferred embodiment of the present 
invention will be described below in detail with reference 
to the drawings. 

[0015] Fig. 1 is a partially sectional plan view show- 

5 ing an embodiment of the present invention, Fig. 2 is a 
side view taken along the line A - A in Fig. 1, and Figs. 
3 to 7 are side views taken along the line B - B in Fig. 1 . 
These drawings are sectional views showing a main 
part in order to plainly illustrate the characteristic struc- 

10 ture of a thermal printer according to the embodiment 
which will be described below. Moreover, Rg. 2 to Fig. 7 
are not sectional views but partially perspective and 
side views in order to easily represent the state in which 
a lock arm 4, a platen roller 2 and a thermal head 5 and 

15 a head support member 6 interact one another and to 
prevent the drawings from being complicated. 
[0016] In Fig. 1, the platen roller 2 is provided 
l^etween side walls la and 1b of a body frame 1 of the 
printer. The body frame 1 is fonmed of plastic, and the 

20 platen roller 2 includes a shaft 2a and a friction roller 2b 
attached to the shaft 2a and formed of a cylindrical elas- 
tic member. The shaft 2a has both ends supported 
rotatably by a slit 1c shown in Fig. 2 which is formed on 
the side walls 1 a and 1 b of the body frame 1 and by 

25 bearings 3a and 3b of the platen roller 2 which are fitted 
in the lock arm 4 and are almost cylindrical. The slit 1c 
has such a shape as to guide the bearings 3a and 3b of 
the platen roller 2 in predetermined positions with 
respect to the frame. A rotatably driving motor (not 

30 shown) is fixedly attached to the side wall la of the body 
frame 1. The rotation motion of the rotatably driving 
motor is transmitted from a reduction gear 13, which is 
provided on the side wall la of the body frame 1 and 
which is partially shown, to a platen driving gear 11 

35 attached to one of ends of the shaft 2a. Consequently, 
the platen roller 2 is driven and rotated. 
[0017] As shown in Fig. 2, a guide face 1e for 
smoothly feeding a thenmal paper as a printing paper is 
formed in the lower portion of the front end of the body 

40 frame 1. A printing paper detecting device 12 including 
a photointerrupter or the like is embedded in a part of 
the guide face 1 e. 

[0018] The line dot type thermal head 5 is fixed to 
the front face of the head support member 6 and is 

45 arranged in parallel with the platen roller 2. The head 
support member 6 is attached to the lock arm 4 such 
that they can approach or separate from each other by 
using a support shaft 7 as the center of rotation. Fur- 
thermore, a pressure spring 8 is attached to bias the 

50 head support mernber 6 and the lock arm 4 to separate 
from each other. 

[0019] The pressure spring 8 gives biasing force for 
, engaging the bearing 3 of the platen roller 2 between 
the lock arm 4 and the slit 1c of he body frame 1. and 
55 also serves as biasing force for causing the thermal 
head 5 to come in press -contact with the platen roller 2 
as shown in Fig. 2 in the state in which the bearing 3 of 
the platen roller 2 is engaged between the slit 1c of the 



3 



BNSOOCID: <EP 1052107A2 I > 



5 



EP1 052 107 A2 



6 



body frame 1 and the lock arm 4. 
[0020] In this embodiment, a cam 9 for disengaging 
the bearing 3 of the platen roller 2 from the lock ami 4 
and a lever 10 fixed to the cam 9 for operating the cam . 
9 are rotatably attached to the body frame 1 . s 
[0021] Description will be given below of the opera- 
tion of the cam 9 and the lever 10 for disengaging the 
bearing 3 of the platen roller 2 from the lock arm 4. In 
Fig. 3, when the lever 10 (not shown) is rotated clock- 
wise with the bearing 3 of the platen roller 2 engaged in ip 
a predetermined position, the cam 9 integrated with the 
lever. 10 is also rotated clockwise, the lock arm 4 is 
pressed by the cam 9 and is rotated clockwise around 
the support shaft 7 as shown in Rgs. 4 and 5 so that the 
bearing 3 of the platen roller 2 is disengaged. At that is 
time, the lock ami 4 is rotated to approach the head 
. support nnember 6. Therefore, the themial head 5 
presses the platen roller 2 by the biasing force of the 
pressure spring 8 and the bearing 3 of the platen roller 
2 is pushed up by a slope 1 d provided in the slit 1 c of the 20 
body frame 1 . 

[0022] Furthermore, when the lock arm 4 is 
returned counterclockwise by the biasing force of the 
pressure spring 8 afterthe end of the forced release, the 
bearing 3 of the platen roller 2 runs up on to a cam face 25 
4a provided on the lock arm 4 as shown in Fig. 6 so that 
the platen roller 2 is completely removed from the body 
frame 1. 

[0023] Next, the operation for setting the platen 
roller 2 to the body frame 1 will be described/When the 30 
bearings 3a and 3b of the platen roller 2 are pushed 
downward in the state shown in Fig. 6, they rotate the 
lock arm 4 clockwise around the support shaft 7, islide 
into the slit 1c and are fixed by the biasing force of the 
lock arm 4 which is generated by the pressure spring 8. 35 
During the setting, the operation of the lever 10 is not 
required. 

[0024] In the case where the forced release is car- 
ried out with the bearing 3 of the platen roller fixed to the 
body frame 1 , a stopper 4b provided on the lock arm 4 40 
interferes with the head support member 6 to regulate 
the rotation as shown in Rg. 7. Consequently, it is pos- 
sible to prevent the pressure spring 8 from being exces- 
sively deformed. 

[0025] According to the platen roller support mech- 45 
anism for the thermal printer of the present invention 
described above, the platen roller can be supported with 
high positioning precision by means of the lock arm for 
biasing and carrying the bearing of the platen roller 
between the lock arm and the slit provided on the frame, so 
The platen roller can be completely removed from the 
body frame by means of the slope provided on the slit of 
the frame and by means of the cam face provided on the 
lock arm. Consequently, the platen roller can be 
attached or removed with high reliability. Furthenmore, ss 
the operation is carried out by means of the lever having . 
high operability. Therefore, the printing paper can be 
loaded easily and operability can be enhanced for a 



paper jam, maintenance such as head cleaning and the 
like. 

Claims 

1 . A thermal printer comprising: 

a body frame (1); 

a line dot type thermal head (5) and a head 
support member (6) provided integrally with a 
. back face thereof; 

a platen roller (2) provided in pariallel with the 
thermal head (5); and 

a lock arm (4) for supporting a bearing (3) of 
the platen roller (2), the bearing (3) allowing the 
platen roller (2) to freely rotate, 
the thermal printer structured such thiat the 
bearing (3) of the platen roller (2) is carried by 
the lock arm (4) and a slit (1c) which has such 
a shape as to guide, into predetermined posi- 
tions, the bearings (3a, 3b) of the platen roller 
(2) provided on side walls (1 a, 1 b) of the body 
frame (1 ). and that the lock arm (4) pushes the 
bearing (3) of the platen roller (2) against the 
; frame (1 ) by utilizing biasing force of a pressure 
spring (8) for pressing the thennal head (5). 

2. A thermal printer according to claim 1, character- 
ized in that the slit 1 (c) of the body frame (1 ) is pro- 
vided with a slope shape (1 d) in a direction in which 
the thermal head <5) presses the platen roller (2). 
and in that the thermal head (5) pushes up the 
platen roller (2) by using the slope (1 d) provided cm 
the slit (1c) of the frarne (1) as the lock arm (4) is 
moved away. 

3. A thermal printer according to claim 1 or 2, charac- 
terized in that, when the lock ann (4) is returned by. 
the biasing force of the pressure spring (8) afterthe 
thermal head (5) pushes up the platen roller (2), the 
bearing (3) of the platen roller (2) is further pushed 
upward to completely remove the platen roller (2) 
from the body frame (1 ) by a cam face (4a) fomned 
on an edge of the lock arm (4). 

4. A thermal printer according to claim 1 , 2, or 3, char- 
acterized in that the lock arm (4) is operated by the 
cam (9) integrated with a lever (10) provided out- 
side the side walls (la, lb) of the body frame (1). 

is. A thennal printer according to claim 1 . 2. or 3. char- 
acterized in that the lock arm (4) is provided with a 
stopper (4b) for interfering with the head support 
member (6) before the pressure spring (8) is exces- 
sively deformed even if the. lever (10) is operated 
with the platen roller (2) depressed so as not to be 
removed. 
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(54) Thermal printer 

(57) A conventional thermal printer has had a struc- 
ture in which a platen roller cannot be removed from a 
frame. Therefore, it has been necessary to insert a 
printing paper between a thennal head and the platen 
roller. Thus, it has been hard to load the printing paper. 
In order to solve the problem, there has been devised 
means for engaging the platen roller with the frame by 
the biasing force of the themnal head pressing the 
platen roller to forcibly lift up the platen roller, thereby 
removing the platen roller. However, there have been 



problems in that great operating force is required for the 
removal and the precision in a platen roller support posi- 
tion is low. A frame is provided with a slit (1c) having 
such a shape as to guide a bearing of a platen roller (2). 
and the bearing of a platen roller (2) is pushed against 
the slit by a lock arm using the biasing force of a pres- 
sure spring (8) for causing a thermal head (5) to come 
in press-contact with the platen roller (2). Consequently, 
the platen roller (2) is supported. 
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